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1. Introduction. -Amorphous insulators have unusual thermal properties at low temperatures : large specific heat proportional to the temperature T and a low thermal conductivity varying as T2. Furthermore the attenuation and the velocity of acoustic waves behave in peculiar way at low temperatures [1] . The attenuation is strongly dependent on the acoustic amplitude and the velocity decreases as Log T in a low temperature range [2] . The acoustic behaviour is well described with the model, proposed by Anderson et al. [3] and Phillips [4] , which assumes the existence of two-level systems. In amorphous metal, to our knowledge, no acoustic experiment has been performed to look for similar properties. However Cochrane et al. [5] have studied the electrical resistivity of amorphous metallic Ni-P. They have observed a logarithmic anomaly in the temperature-dependent resistivity below 15 K and they have suggested that this anomaly could be explained through the existence of two-level systems in such materials. In this letter we report sound velocity measurements down to 0.5 K and attenuation measurements at 9 GHz in metallic Ni-P in amorphous phase.
2. Samples. -Amorphous platelets of Ni-P alloys with concentration near the eutectic composition (19 atoms %) were prepared by electrodeposition from (*) Associated with the Centre National de la Recherche Scientifique. a bath, similar to those described by Brenner et al. [6] . The platelets were about 1 mm thick. Their amorphous structure was checked by X-ray diffraction. This structure can be described by tetrahedric close packing, with local icosaedric order [7] . The Ni-P amorphous phase is stable up to 520 K.
3. Sound velocity measurements. - [8] . Two piezoelectric ZnS films are evaporated on the sample surface. These films are 5 mm distant from each other and support two evaporated metallic combs. Rayleigh waves are generated with one comb and detected with the second one using a pulse technique. Amorphous Ni-P is an isotropic media. Hence, a Rayleigh wave is an elliptic polarized wave, the velocity of which is about 0.9 VT (where VT is the transverse sound wave velocity). In Ni-P, the Rayleigh wave velocity is VR = 2.37 x 105 cm/s. 1) The resonant ultrasonic attenuation 1-1 is given by [9] where A is the ultrasonic amplitude and K is proportional to the coupling constant Gx between the twolevel systems and the ultrasonic wave. Equation (1) shows that the attenuation is amplitude dependent through the term in brackets. lns 1 is the attenuation as the saturation is negligible (very low acoustic flux). It is proportional to the dimensionless coupling constant C = no Gx /4 pv2 where no is the two-level system density of states and v is the sound velocity.
2) Associated with the resonant attenuation, there is a variation of the sound velocity given by [2] :
This involves a very particular behaviour of the velocity which increases with increasing temperature. Equation (2) is valid up to about 2 K for an ultrasonic frequency of 100 MHz [2] .
3) At high acoustic flux, as the resonant attenuation is saturated, the dominant process becomes a relaxational process. This non-resonant process leads to an attenuation varying as T3 up to about 5 K [10] . [5] of their resistivity experiment.
The sound velocity variation with temperature is quite different from that usually observed in crystals. However this behaviour cannot be presently connected with the general properties of amorphous materials.
